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[ASM] 

-g- Sh£*fl A AA 7l#oii ^o £| s.^ tivs^i ^iSLej cfl o] # 

^ ^^H=, &MB ^nflc «J-o> *]H4]Jl«- 

-g-^-Cf- *)-&H, ^H*]^ ^1<H« ^I^AS ^*Rr ^^l7l^ #3.^ C-llolEi t^ofl 

£ 5 
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1020030098431 



^ 2004/2/11 



a>£^l BflSSl ^{SEMICONDUCTOR MEMORY DEVICE} 



£ l£r #3.^ cflolE] tH^l- f-tb # f^f JE^. 

5. 3-8: -g- O] ^oflofl 4= ^Al7l(QTx) £ ^7l(Rx)^ 4^- M-Bf-H 
5. 4~ <$7] £ 3^1 5}S.5I Al^-eflo]^ uj-mj-^ 

-£ 5^ ^ t^s] <a -^Hl 6 !! ccf^ ^E)-iB «flS.E) i7fo) c-flojEi Jf- 

£ 6^ #7l £ 52} ^A] 7 HTx/Rx)^ ^*l(s/w)£| 33. ^1^1 tb -51^. 

£ 7£- Af-g-^l ^)<2f A>-g-^l ^ ^0.(^^7^)^ ^ 



GIO : tfHEi 
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s/wO, s/wl, s/w2, s/w3, s/w4, s/w5 : 



<11> £ ^ o. tiVjE^ ^ 7l#o]l ^ ^BB, ti>£^ rfcT.}^ tflJf tflolEi 

<i 2 > IJ^BB, AlAti afe 4i7> qHH *|b 4€- 7l^^« <£^sh ^ 3 

<13> tiVE^ ^e] ^].^ rflojEi ^ofl o] 7 >^ CflolE-l - 3*MH V] *\ 

«8 1 - ♦ 3.o] <g<*(«S3)BB ^t\7) cflolB] ^^7> A}-g-SM , 3-°] °J ^ 

<w> £ i£- c-flolE^ £B-1a # cflojEi ^ ^sl- M-Bf^H 51<£ojtf. 

<15> E 1# #2^, #B*tl c|1o}e^ tH^(GI0)» A>olo]l -J7 c-flolE^ ^/#^# IB 

(14)^ H53(16)7> tifl^lsl^, ^■B'g cflojEi til^(GIO)^- SB (14) ^>o] o] t ^ 0 ]B\ mQ-& ^sfl 

afll B^^l^(10)7>, cflojEi tf|^(GI0)^ «8a(16) tiM^l jS** ^*fl *fl2 B 

3H*Hl2)7> zj-z]- ^wl^cf. 
<ie> ^1 e^Al^(io)^ BB(14H1 ^17>€ e}°lB cflojEil- cflolE^ H^CGIOW B 

^*f7l ^fV ^^l7l(QTx)sf cflolE^ tt^(GI0H B^ ^ = cflolEi* BB(14)ofl ^i^- 

*\r?) ^7l(QRx)# ^tlltlcf. 
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<i?> afl 2 H^A]tH(i2)^ tiHsi ^(GIOHl 5.^^ eHB HH^l- «JH(16) 

3. &^}7} ^7l(Rx)2}- ^3(16)5.^ E]JE1 cflolEil- ciH E^ t^i 

(GI0H1 S.^^>7l ^<Q7l(Tx)l- ^wIW. 

<18> £ 2^ f^l^ofl Hf^. ^1-71 £ 1^ 31 A]2 H^^l^S] ^A]7l * ^71^ ^Jf 

<19> £ 21- ^"2:*>^ , ^Efl7l^^ icfs. ^Al7l(QTx, Tx)(20)^ 3.o] ^^(vcc)^- 

(GI0«fl *}o)o)) <2^£M cflolE] aaa» TlWH <^-2.3. #^ PM0S B^li 

Ei(MP)^-, ^l^^Oss) A>oiofl <g;isH cfl o] aIJl bbbl- <y^J15. 

^ NM0S H€^1^^(MN)# ^wlW. 

<20> *V^, ^2fl7l^^l ^7l(QRx, Rx)(22)^ CMOS ^^e.-] (INV)S. ^ 5d 

<2i> n_vo^ ( aaa ^ bbb7> ^ fee|iSfl'g s-f^l ^J7) (20)^ PM0S 

B€^1^(MP)7> #5.^ c-JHEi tH^(GIO)!- b5]efl1 ^§-*}Ji, ^71(22)^ CMOS 

^^(INV)^ #5.^ c-Ho]e| tHi(GI0Hl ^ HHBil- &&*]^ 5.^M 
cccl- #^*li=f. 

<22> Sth c^ojEi a]s aaa ^ bbb7> ^ fe^^l ^-f , ^71(20)^ NM0S 

H^H^1^eKMN)7> #3.^ oflo]E| tH^(GI0)# fe^eflt S-fS ^7](22)£) CMOS 

<?1^eKINV)^ ^S.^. d|olEi tf^(GI0Hl ^ cfloiEil- til^A]^ feE)efl*i *H<s} c-flolE^ 
cccl- #3^. 
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<23> zl^JI, c-flolE^ a]s aaa ^ bbb7> z}-zf feejeflig ^ ^>o]o] ^-fofl^- ^a] 71(20) 

^ *>°1 ^^(Hi-Z) #3)71- £H, eflo]Ei 41 JL aaa ^ bbb7> z]-z}- ^zlM *W 

^ ^-M^r ^71(20)^ cl^M-i: -AVEfl 7 > ^cf. 

<24> w>^- ^ s.eMU «V^-g- Af-g-t!: ^ S^r^l ^2:^ ^l J=3H«KiO)s| 

^7l(QTx)sf all 2 H3HtH(i2)^ ^7l(Rx)^ *I12 B3HtH(12)£| ^7l(Tx)^ afli 

B^^l^(lO)^ ^Ai7](QRx)o1l£ ^-g-^tf. 
<25> ^^O.^., Cflolel «£JEL^g; ^cflAl7]7l ^ Sfl C^S} ^ ^o]*, 

cf. ^*fl 7H V e DRAM(DDR2)^] d) o] E^ t±]^ 647]]^ ti^ ^-914: £3- 

<26> ol^Bj -g-^tf CflolEi H^S] E^o]^7> 647fl oj^o] ^-foflfe H^-fr ^fl ^^S)^ Z\) 

<2?> ZL&IM-, cflolB] B^oi^7> 647fl iLcf ^M-Tll S) ^ , ^ 128, 256, 5127}] 

<28> olofl cflolE) ttl^Sf ^/-A] 7l# ^^-ofl o^o^Ai, ^Eflo) 

^ ^#41 10-2003-0094697 JL &2l] . 

<29> £ 30. ^ « o l.Aj| AV-g-tb ^7l(QTx) g ^71 (Rx)^ >W T^-fr M-Efvfl £ ig 

alt*. 
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<30> £. 3-i- , ^^l7l(QTx)(100)fe 3*l3i<3-#(vss)4 #5.^ cflolB] w]i(GI0) *H 

o\] q^eH, ^H^i ^IJKcdio)!- 7l)olH <y^_os v}}=- i-cf-g- NMOS H€^li^(MNl)# ^1 

<3i> *V^, ^7l(Rx)^ #5.^ c-]lolEi tf^(GI0Hl JlJ=L^ #ift- 4fl^SH #3.^ t-flolEi 

tH^CGIOHl ^ HH^i* ^#*>7l ^ ^Al«-(210)^-, ^1^-(210H1 ^€ Efl 
^]*>7l Jfltb Bfl^l^-(220)# 

<32> ^71^ , ^A]w.(2io)^ c-HojE-l tH^CGIO)^ #^ ^(A)^l Die] 

^*>7l ^^-°1^^-(212)^, c-floiE] tf|^(GI0)^l 1 = ^ ^^-^ ^^*}7l ^tb 

^HK214)2}-, cflo]E^ ^ a]s(cp)^1 -§-#*H #3 i^(A)2] ^ 2fl^» *fl^*>7l 

^-^-(216)1- ^lW. 

<33> sfl ^^.(220)^ c^olE] ^ >0Jl(cp, cpbHl -g-^j-o] ^^(210)^ #3 ^ = 

(AH ^ ^^^I7l7l a>^(222)5q-, ^^1-^(222)^ Hfl*l^}7l 

sfl ^^-(224)1- ^wl*Vcf. 

<34> tt^, ^^-(210)^1 ol^«.(2i2)^ iii7} ^^^(vtD^l =efl<y 

4 7llolH7> Cfoj^c ^4,Q p M0S H^^liEKMPl)^, i^i7f ^^^(vtlH 

c^oio] ^ej ^JEL(AH1 ^^r€ PM0S H€^1^(MP2)« ^1 
<35> ZLE^JL, ^^-(210)^ JMBK214)fe iii7f PM0S B^l^Ei(MPl)^ JE-efl^H 

SlJl, 5Li]]9lc] cflolEi tH^(GIO) *M°fl 711 7l^^^(vrtb)# *l7} 

^ NMOS H^^l^Ei(MN2)s4-, i.2.^7> PMOS ^^*)^z](W2)B) j= 5 flol(^ t^jc AH1 
£H, 7l§^<y-(vrtb)^- <?l7> NMOS B.®*]^ (MN3)# ^ul*Vcf . 
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(214m ^SLsL ^ 9X°-^, 7l^^<a-(vrtb)^ efl*§^- ^-*l*Rr 

<36> =lz)3L, -f (210)54 ^^(216)^ ±SL+i7} NM0S H^^]^Ei(MN3)^) JELefl^l ^ 

^£]ZL, JEL^o] ^^^(vssHl ^^H, TflolHS ^ o] e| ^ ^]3L(cp)l- <?]7} «Hr 
NMOS B^^1^B^(MN4)1- ^wl^tf. 

<37> -&V5g ( Efl^Jf (220)^1 HV^^(222)^r i^i/} ^^^^(vt 1 H 3^t3jI, ^HeI 

*M^!:§:(cpb)-I- t1]o1b sfrfe- PM0S H^^I^b] (MP3)sK ^.2.^7}- PM0S B€ 

^l^Ei(MP3)^ ^.5fl<yo11 ^^slJl, HEfl°Jo] #a i^=(BHl ^^51^, ^1^(210)^ 
-211- <^JL5. Sj-fe PM0S H^^1^eKMP4)^, 4i^.^7> ^l^'EKvssHl ^^lal, 

HHb] ^ ^lJl(cp)l- TllolH <^J1S. NMOS B^l^EKMNS)^, ±-SL±.7} NMOS B€*l 

^Ei(MN5)2} S-SltH ^3^, -EL^o] #a ^£1(BH1 ^^(210)^ 
» TflolH ^JlS NMOS B3H^eUMN4)« ^l^t}. 

<38> ZL^JL, 5fl*l-f (220)2] Hfl^«.(224)^ 27fl^ <y tf| e] ( INV1 , INV2)S. ^-^^ ^ 

<39> £ 4 ^ Jfr 7 ] £ 30] ^ S oj Al^eflol^ El-14^ S^l^. 

<40> cflojEl ^l^(cp)^ ^ ^n£^(e|-olE ^nflc _ ^ c ^ nfl 1= ^-)o] o]?}^^^ nfl , 

^(afl^tfl, ItCK) ^<?> *}°) ^E]U. ^^o]c|-. 

<41> ol§> ( £ 4S AV 7 ] i£ 30} ^£.4. 
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<42> -f ^, c-flo]Bl ^JL(cdio)7> feelsflU *H7> ^71(100)21 NMOS B^^l^^(MNl) 

71- Ed^H c-flolE^ tf^(GI0Hl ^7} jL^Ti] sjcf. ^ ( ^^^(vtl), PMOS B€ 

^l^Ei(MPl), NMOS B^^liBi(MN2), cflojE^ ^i(GIO), NMOS B^^l^^(MNl), 

^(vssHl °1 =^ ^-ff ^^7> ^^4. ojofl rcf^, ^-s.^ c-HojE-1 tfi^(GIO) ^ ^^1^- 
(210)^ *iff- *1e|«.(212)£1 ™0S Hs£^l^Ei(MPl)^ JELefl^^ ^7> vtl-Vtp(PMOS B^*] 
^e^o] ^-eh^oj-) 0)^5. »£<H*laL, ^ d1e^«-(212)^ ^ PMOS H^^l^Ei(MPl, MP2)7> 
*M ^^(210)3 #^ i^E.(A)3 *I^7} ^-^>7ll ^4. 

<43> o]u^ > cflojEi ^lS(cp)7> irEHlt *}<>)£_ %^^S\o] NMOS ^B] (MN4)7> ^ 

^51^, PMOS S ^^l^Ei(MP2)s} NMOS B31*l ^bKMN4)2] #^ 2cH.(AH tfl^ ^/ H 0 V € 3tM 
ol^^m- PMOS ^*)^z)(W2)2\ *}o}^ 3.7)) ^7^1*>^ #^ }^EL(A)9] fe^efl^ 

<44> *V^ ( c-flolE^ ^ A]^( C p)7l- feslefl^ *}o)g_ ^S)-^ efl^l ^-(220)^1 «V^i^-(222) 

^ NMOS H^^1^BKMN5, MN6)7> , ^-^(210)£l #^JL^ S}o] 

Eflolo S! ti]-^«-(222)^ #^ ^=(B)^ feBleflt ; S-f 7> £4. ^th Efl*m224HH 
^ fe2]eflf K\]o)B\ 5g^ Ajs( cp )7> 4a] nfl*>*l ZL -fM 

<45> dlojE-1 ^l^(cdio)7> feE)efl^ sl^ ^^1^1 (100)^1 NMOS B'&^Ei 

(MN1)7> ^^£1<H cflolE] tt^(GIO) ^ ^1^(210)^) *lff- olB : |^-(212)^ PMOS B^fi 

^l^Ei(MPl)^ = eflo]^-^ *}^7> ^s]-7ll Ejji, *lff- nlE|«-(212)^l ^ PMOS H^liEi 
(MP1, MP2)7> ^i^H^4. 
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5> °H, ^ls(cp)7> fes)^ s|ol£ ^3J-£M NMOS BtSH^l^ (MN4)7> ^ 

£r£M, olofl nJ-Bj. ^ a] ^-(210)^1 i=-E.(A)^ *I^7} <g^*l7fl ^cf. StV, cflo]B] ^ 

^IJl(cp) fee)2flt ^S^'S Hfl*l -¥-(220)3 ^^(222)2] PM0S H3l*l^BKMP3 ( 

MP4)7> ^^1-^(210)^ ti>€^l^ «V^«-(222)^ #3 i^=(B)» fcBl^HS 

*M3. Hth afl*m224)°IMfe feejeflt 5L-f3M: #3*H, ^ ^IJL 

(cp)7> cfA] fl^Sj-^ nfl^l ZL -ff^l^. 

^-tl7l *l-8-* ^^^(vtl)^ 1.8V 7>^cf. tq-eM, 

dH&| ^^(cdio)7l- ^E^llS *}o)°] uflojEl tH^(GIO)^ OVi^ ^ 

efl-to]^, z\]o}B\ AlJi(cdio)7> fesHl^ ^-f^flfe M0S H^l^E^ ^.^aj-g. 

-H^m nfl iv t^s] eflf^- 7>^ ^ojcf. u^i, ^#*V #ff- ^ =5} 
ojwj ^-o] cflolB] a1^(GI0)7> s<H ^(vcc) efl^S # *H •gJL, 

S-o] nfl-o <s|-7l nfl^-ofl tt^(GIO)^ # a o V ^°fl ^i^t ^ & 

c k °1 *1 ^ ^ i£t o|HEi tf|^(GI0)^ 5]-^^^- 128, 256, 512 

> -f-# 4l7>^ Cj^S} 7 }7l£S Xi\]o]B\ tH^(Gl0)si wj^ ^ *>M- 

ofl ^- r-flojE] tH^(GIO) #3 HH^i iflsfl cHr°] ^a] 7 17|- <a^€t}. 

#5-^ 31 °1 H^(GIO) ?13 c-HojEi ^*fl ^140) ^ efoiofl rf^^ ^a] 7 | 7} . 

» n^dl, ^71 £ 3^ ^Al 7 )^ 7l§^«a-(vrtb)^l 2]«fl ^^(210)3 NMOS 

B*cH*l^Ei(MN2, MN3)7> *J-^v ^^.^ -^^^y] ttfl^ofl ^^^0.5. SHr ^^1 
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^5)^ €-^l^ol olo^cf. 



<50> ^ o. ^.o. ^5fl 7 l-o] m^Z}7) 3)*}°] *H°V£ ^O.S, ^ 

H o^^ cfl^El tt^ *^7l# ol<^, ^7]°\) 

<51> a o > 7 ]o^ ^*>7l ^ £■ ^ ^ofl nfs^, cf^o) U(§£L; 

0 ^/%% IB Aj-ojofl Hfl^l^ t-lHEi H^; Z^Zl-^ a^HS]- ^"71 #5.^ 

C-flojEi Bji A}o]o} M&Sr tb 4^ **r4l ^! £ ^4 

t-flojEi <a^}7l cf^o] ao|^ ^-u]sHr «VE*ll *fl_2. 

<52> S&^l, Cf^ ^ofl C] /# ej £E; Aj-7] tf^S]. 

^71 <y/#^ IB AVolofl Hfl^j^ cfloiB] wli; Z|Z^ yg^sq. ^V 7 ] ^^.tf dl 

o)Ei A>ol^ cflo]Bl afll #^A] ^cf; Z|Z|o} ^1 

71 C-flo)E^ ^i^^^-S. W afll i^^l ^Cf; 2]-Z|-o] oj/^ 
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b 
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^7) #5.^ CflolEi *}o]o] CflojEi JE^-i- *fl2 4^r4l ^ z|z}- 

3 ^12 #7l #JL^ d)o]B-| ^^I^S cf^Sl *fl2 ^ 
^ ^wl*Rr <££*fl ^s.e] i^>7> *fl^t}. 

<53> ^ t^Hir ^ ^ #^7]Sf o] AVolofl ^7} 

^S., £}°1B T^JE. «lo> A^-g ^A]2f Ol-§-^Cf. ^*], i^^Sl ^ 

^£*\<L3. ^3j-S>^ ^A]7lnV tiMEi tH^l ^ &JL^, o] S_ o]*}c*| ^A] 



<55> £ 5^ ^ ^Al^ofl rcj-s ^E]. £ E Dfls.^ ^7>o] q]o]b) # 

<56> £ 51- #5:^ , ^A]oflofl rcj-^ |E]-iH v\}3-£[ i^b, <^/#^ IH 

(portO, portl)^, tf^3l «§3.(bank0, bankl, bank2, bank3)^, ^/#^ iHCportO, portl) 
Q H <§H(bankO, bankl, bank2, bank3) *r°H wfl^l^ r1]o|Ei tt^(GI0)2h H <§3 

(bankO, bankl, bank2, bankS)^ tH^(GIO) ^H^l *\]°]^\ ^tF 

*fll 4^r^l7l(Tx0/Rx0, Txl/Rxl, Tx2/Rx2, Tx3/Rx3)2}-, z^2] afli ^^7} (TxO/RxO, 
Txl/Rxl, Tx2/Rx2, Tx3/Rx3)S+ c^o^ i^^(GIO)* ^3-2-5. <£^}7) ^ 

^*l(s/w2, s/w3, s/w4, s/w5)$h zj-zj-sl <^/#^ iB(portO, port 1)5+ ^S.^ ^H^ 
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tHi(GIO) cflolEi ^tb *ll2 ^^(QTxO/QRxO, QTXl/QRxl)^, 

A2 ^^l7l(QTx0/QRx0 ( QTXl/QRxl)^ #3.^ t\)o]B] tf|^(GI0)l- ^^^^.S. 

i=Hr^ ^2 ^*Ks/wO, s/wl)# 
<57> ^, a- ^A)^ofl tt)-^ ^7>^ ^^l7l(Tx0/Rx0, Txl/Rxl, Tx2/Rx2, 

Tx3/Rx3)^ t\]o}&\ tt^(GIO) ^}°H ^*](s/w2, s/w3, s/w4, s/w5)* afl^l^o.^, 

cf^o] ^-f^l °tJ/#^ IBt #^^l7l(QTx0/QRx0, QTXl/QRxl)^ #5.^ efl 

o]E^ tH^(GIO) ^HS. i^^Cs/wO, s/wl)t wfl^l^^cf. 
<58> s_ 6 6. ^ o v 7l £ 5^ ^^Ai7l(Tx/Rx)fif ^*l(s/w)^ s\S. Sl***}^. 

<59> *= 6* ^7l(Tx) ^ ^7l(Rx)^ ^ £r £. 3°fl 7lH ^^.5+ ^ 

<60> ^^(s/w)^ ^7l(Tx)^l ^ ^7)(Rx)^l C-flolEi ^ 

^(GIOHl ^^^/-E.efl°]ol ^^d}, *lH^lJi(sw)-I- tIMb 0 ^°-3. f>}^ NM0S 

*li£KMN7)5. ^ 
<6i> o$7)*\, ^HaI^(sw)^ ^a] 7 1(Tx/RxH ^-§-*Rr B c§3i cfl*V ^ ^Dj]n( 

e]j= 7i*H^, e^lH t^Bs. «lo> ^ig- - oicf. 

<62> *V^, S. 6°flfe #^r^l7](Tx/Rx)^ £A] o.u^ 4^4171 (QTx/QRx)3 

^ ^*}^, 4^ ^H^lJL(sw)^ ^^l7l(QTx/QRx)^l cfl-g-*Rr £E2f 

^ Ti^JE-C^ ^nfljEl, efolE ^uflc y>o|- ^ oicf. 

<63> ^JL, £ 6<^1 S]5.tt sr>l4^ ^ IBi ^}o]b\ ^i(GIO)^ 
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<64> sr>7l2l a #7} £ 5°fl & ^-^H i*}^ u <?)3.(bank0, bankl, bank2, 

bank3)^ ^/#^ IBCportO, portl)^ ^ *J3H ^ ^*l(s/w0, s/wl, s/w2, s/w3, 

s/w4, s/w5)^ ^-Hfl# q-Bfufl ?Hcf(0 : i^-^, X : ^ 

<65> [K 1] 





s/wO 


s/wl 


s/w2 


s/w3 


s/w4 


s/w5 


bankO <^> portO 


0 


X 


0 


X 


X 


X 


bankO « portl 


X 


0 


0 


X 


X 


X 


bankl <=> portO 


0 


X 


X 


0 


X 


X 


bankl <=> portl 


X 


0 


X 


0 


X 


X 


bank2 portO 


0 


X 


X 


X 


0 


X 


bank2 o portl 


X 


0 


X 


X 


0 


X 


bank3 <=> portO 


0 


X 


X 


X 


X 


0 


bank3 portl 


X 


0 


X 


X 


X 


0 



-#7) 3. 1-t- %^^f ^ , «5H bank0£} <^/#^ IB portO 5}-o]b e)H ^3)- 

°1 3-*-, °^/#^ IB portOofl tfl-§-*}fe ^^]7l(QTx0/QRx0)fif ^S.^. tiHE| 

Bl^(GIO) A r°Hl ^^(s/wO)^-, y 3£L bankO^l tfl-§-*Hr *^7l (Tx0/Rx0)^ #5.^ 

cflolE] tt^(GIO) °fl ^*l(s/w2)7> ^Cf. °H , Cflo]Bl 

*1^(GI0)^ w]^ e^H M-^^l ifl^Ks/wl, s/w3, s/w4, s/w5)^ S.^- i^^l-iB 

•4^1, ^-8-*>^ -^^ls. cflolEi ^ofl ^sKr ^ai 711 . ^sq^j. uj-^^i 

3E. 7^r ^f-g-tb (•& ^ v ^)^r ^}-§-*r*l ^-?-(#2fl7)#)o] # 

4r *1* SHIM'S q-E^ £^o]cf. 
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^a]c^)^ zl *^-§- ^tb ^ *fltbl- o}^* ^5M<>t *VcK stir, ^ 

2] 71 # -g^o} ^^-7>Bl-^ ^^1 71^ A}Aj-o] x^ofl^ t^o^ ^AH) 7 > 7>^ 

<71> ofl^tj], ^AlajHjA-1^ ^£L^H 2.- ^*1» *j-§-*Rr ^^-» 

l-Ol ^^sl-^O.u(- ; ^El-SH ^flSBl ^l7]-7> o}v± ^ SEtl^ ^S^l ^flS} 

<72> S *V i ^Al^oflA-1^ NM0S H^fi^iEiS ^^Rr ^-^-1- <£nS. ^O] 

A i^t\3X^ t ^*1«- cfs ^o^i ^(cfl^tfl, pmos H^fl^l^E^ uW-f-s). B^^liEi -f^) 

<73> jg:^ ^ Hj-Alo] ^A)7H1 >,o]^m 3-§"*Rr ^^M" ^ 

#^a] 7 1^ ^^1^ ^-g-^ ^ ^ #<H ^ 9l°-B.sL, igH^ o^oflA^ 

^tit!" ^-^711- A}-g-*}^ ^^ofln> ^-g^fe- o}i_^ f v}^ ^^-i; 7>^] #ff- ^ wj- 

Alcq ^Al7ll- A}-§-^ ^-MJE ^-g-^^f. 
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<74> £ AflAl hJ-^Io] C-flolEi tt^ ^Al 7 l S AV-g-^-ofl , 

aVi^l *m 37fl #ol^ s-^M. + ol^ 
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i] 

^7} <8/#^ IB A>o]cHl Hfl^^ c-flolEi tHi; 

ZJ-ZJ-SJ H§32f ^-71 cflolB| A>o}o^ dJojEi jZJg~fr 3^r41 

^^A] ^jjj. A o > 7l C-flolEi tH^# #^3-2.3. <£^}7) Cf^o] ^ 

2] 

^7} 4^ 4^, 

^71 C-flolEi B^ofl Jrsi^ AflAl^o^ Aj. 7 ) CijolEi ^ofl ^ 
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3] 

^-71 #5.^ Hi o] Ei tH^ofl ^H^- ^Alo^ ^cofl Dl S ^s|-7l ^^-n) 

#7l #5.^ C-flolEi tt^ofl Jre^ ?A^^r 3i^}7) ^ 

4] 

^13%H] , 
71 ^r^^-af, 

nflS.^ ^7>. 

5] 

A o V 7l "l^^r, 
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PMOS H^^l^Eil- ^Hl§>^ ^SLS, «LE.*ll v\)3-Z) ±7.}. 



l^T^ 6] 

^SL^7\ aV 7 ] ^! p M0S Bi?fi*l^£] I=Bfl°H 3^r=)jl. =efl^o] AV 7 ] -g-^ cflolE) 

A >°H ^#3^, TllolHS 7l$^^ o]7> NM0S B^^li^^, 

=£.2.^7} ^-71 ^12 PMOS B^l^o] JEL31°H 3#sqn^ TflojHS <#7] 7}^x\<&-$r <y 
7} ^ m NM0S HsH^iEil- ^h]^ ^ i*}. 

7] 

#7l ^fl^jjffe ±.SL^7\ <#7] 7^)12 NM0S B€^1^b^ i=efl<?H ^sqji, jel^o] 3 
*l#<y-i=Hl TllolHS. #7} r-flojEi ^ <0Jl» o]7> ^3 NMOS B€^l^# ^ 

«l*Hir ^]2. e| ^7>. 

*fl4iH 5U°H, 
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*>^r afll PMOS H^^l^Bi ; 

±.Sl^7\ ^7} *fli PMOS B^l^^ = e11°H1 %4*$jL, ^efl-yoi t,}a|°1 ^ 
ofl ^^M, TllolH *>fe *H2 PMOS H^l^Bl; 

4i-^^7|- ^l^^l ^^Ejjl, ^-71 cflojEi 5^ A]^^- 711 °1H <^°-S ^ *fll 
NMOS H^l^ ; ^ 

^^.^7> #7l *fll NMOS H^^l^^^l =ell<?]oii ^^sl ji, H.ell<yol ^a]^ ^cofl 
^^sH, ^7] ^X}^t£°] 711 °1H <^il5. ^12 NMOS B31*liEi# 

9] 

A oM t-flolEi ^1^1- 711 °1B <^iLS *Rr NMOS B^fl^l^Eil- ^1*}^ ^ ^^SLS. *}$r «V 
-£*1] oflSSl i*}. 

10] 

#71 tK-ol ^fl^J Zl-Zl, 
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^l^Rr 3^ s.^ o. s ^ tiv^^l nflse] 

#7] «gHfiJ- ^-71 <y/#^ IB A>o]ofl ^g.*£ c^ojE-l tf^; 

4^ *fll 3^r^l C-flolE^ ^ej^ AS ^^*>7] ^ tq-^o) 

^ 1 ^r#; 

ZVz]-^ OJ/^^ # 7 ) cflolE^ Afol^ oflolEi m<&-§; 

2 4^41 ^ 

*)12 ^71 t-flojEi t)]A f ^3 o. s <^^*>7l i=Hr^) 

* ^l^Rr ^£^1 
12] 

*fili*<Ml sa<H>H , 
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^-71 afll £ ^12 3^41 

Cfl °1 Ei tH^ofl ^M. ^V 7 1 c-flolEi tH^ofl ^ 

nfl £ El 4l7v>. 

13] 

#7] Cl]o]Ei U^ofl * ^Alo] ^ ^cofl u] ei ^}-7l ^ 

U] 

^113%H1 &*>H, 
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*}tt «fl2.a] 4l7>. 

15] 

4i.2.^7> ^^^cHI £L5fl<y^ 7)}o)^7} Z)-o)3_EL **4=-& 1 PMOS 

PMOS B€*1^1» ^w^Kr Or^CLS, t}^ tiV5L^l i|£e] ^7}. 

16] 

^ii5%Hi 5a<>H, 

#71 J^H^fe, 

ct.2.^7}- ^-7] PMOS H^H^l^E^ ^.Sflolol] ^S]JL, = ^)o]ol a o V 7 1 cj] o] E-| 

A\o}o)} , 7l|o]HS. 7]^^^ o]7> ^ ^11 NMOS B^^l^B^, 
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i^^7> ^7] *fl2 PMOS BSH^I^E.^ J=efl<>H TflolHS ^7} 7]^^^ 9} 

7} <£xr ^12 NMOS H^^liEi# ^«l*Kr 7^ ^lo £ ^ a> £ ^] nfls.e} 

17] 

^116%H1 31°]*], 

<$7] ^^lJf^ ^±^7} ^-7} H)2 NMOS = ^^s)JL, ^efl^H ^ 

^l^i^ol] ^5]^ , TllolBS. #7] C-flojEi AlJll- w>^- ^3 NMOS B^iBl* ^ 
18] 

^ *fll PMOS H^l^; 

£.SL^7} <#7] PMOS H^l^Ei^ S^SH ji, =efl<yol ^}a]o] ^ 

ofl ^7) ^a]^^-^ Tiioje *Rr *fl2 PMOS S^^l^Ei; 

NMOS 2= 31*1 ; ^ 

^^s]^, a o v 7 ] ^Ai^cf^ #^^!Jll- 7)l°lH. ° H ^^ z\}2 NMOS H^J^^Eil- ^}^\ 
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19] 

#71 #4£ #7] C-llolBl Wl^Sl- #7l 3*1 S!^^ A\o]o\] ^4^Z\u) t 

#71 c-flolEl Allf Tflol^ ^ NMOS H^l^S ^l^Rr ^ * f^AS <5>^ aj- 

20] 

#71 Cf^S] ^11 Z^, 

ZL 4i^i/=SflO]ol ^1 ^cfuzj- A o V 7 ] cflolB] tt^ofl ^^SlH , 7>A] 

°11 tfl-§-*>fe- U 53.<^1 cfltb ^ Tl^l- ^} ^H^Sl* TllolH <^°-3. MOS S 

21] 

^11^1 91°)^, 

#71 cf^^l ^12 ^ % 



32-25 



1020030098431 #^ 2004/2/11 



32-26 



1020030098431 



^ <^*}: 2004/2/11 



I Si 1] 



5^ -14 



GIO 



QTx 



QRx 



10 



Rx Tx 



— 12 




16 



IS. 2] 

i 



.20 



aaa 



bbbi 



MP 



MN 



INV 



• ccc 



32-27 



1020030098431 



% «J*>: 2004/2/11 
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portO 



portl 
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QRxO 
1~ 



s/wO 



- amy 



QTx1 



QRx1 



s/wl 



s/w2 



- (TGioT - 



s/w3 



X 



-(Ho} 



s/w4 



1 



s/w5 



TxO RxO 



1 



Tx1 Rx1 



Tx2 Rx2 
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IS. 7] 

22* (A) 0.90m 
0.80m 
0.70m 
0.60m 
0.50m 
0.40m 
0.30m 
0.20m 
0.10m 
0. 
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